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(54) CnOCOE HSrOTOBJIEHHH nEflHEPOB 
(57) Abstract 

HcnonbOOBaime: o6pa6oTKa uerajuioB f(9BnasutM, e iiaerHOCTB, o6pa6oTKa ucvopflUL xxmop^oA 
nnacTvraecKOft fip^opusupai. Cyn^focrb w3o6perT€Hsur. nsroraBmiBaioT jijBc j^eransi - Tpy6y h odoTioMKy no 
MaTcpuanoB c peanssHouiu npcnenoM ynpyrocrn. Co6iipaiOT ynoMHHyrbie Acra/m nyreM ycraHOBKn Tpy6bi b 
o6aJio«iKy c aasopou. flocne cdopKM nnacrtPiecKofi fifi^opitaujM. noABepraior jjfirranb, mroTOBncHHyio ks 
ibfcrajuia c ucBhnnai npemenoM ynpyrocrn. 2 nji. 



Description (OnHcairac H3o6p€Teini5i|: 



H3o6peTeuue omoGUTcn k xanoAHOfi o6pa6oTRe Meraanoo luiacnnccHini ;;c<fropuiipoBanMCM a uomerr 6biTb 
HcncJib30i3aHo. HanpsiMcp. An« lororooncHitfi JieibiepoB UHiiiiiWpoo nrraKroabix Hc4>TfDfbix Hacoooa. 

ll3BecTCH cnoco6 M3rx>T0Eincfom /icraicpoo. cornacno Koropowy TOKKOcrcHHaH Tpy6a ecxaaiiHeTca b 
o6anoMKy c 3a3opoM fit Mtxffy HapyKHoii nooepXHocTbio Tpy6w m BHyrpcHHcii noaepxHOCTbio o6onomui 
lAieercn 3a30p. 

H^ocraTKOM npHBc;Rcinioro cnoco6a HaoHeroi HarawHe sasopa utmffy Tpy6oH m o6onotiKOH. nptfDOAHii^ero 
K GUBmcmao jkcctkoctm Jie£b<qpa, a d HCKoropbix cnywanx. HanpiiMep. npH M3roT0BncHroi umamnpoa 

ue^TfJBbDC HacoooB sn JiofuepoB. sasop 3HavrrenfaB0 causaer KaMecreo nocjicAyiompH onepaufm 
ynpowcHUH BHyrpcKHCH dodcpxhoctm mcniompa aaoTKposaBifCM. 

ll3BecTeH <»ioco6 rororooncHsiH jieitMcpoB. oomacHo Koropowy HapyJKHyio noeepxHOCTb Tpy6bi h 
BByrpoiBxno iiODq>XHOCTb o6ono^nai laroTaBJUiBaiOT KomraccKnMn |2I He^ocraTKOM Bbanconncaimoro 
cnoco6a naruicTCfi to. uto oh cnomnbiSk b ocympcroncKHM. CnoKHocnrb npcAcxaBnHCT nsrorroaneKiie 
oonpnracBAiix iraeepXHOcreii «6o Tpe6ycTCH crporo oorjxaooBarrb o;^ioocHocTb KOHirafiCKofi faiyrpcHHeft 
noaepJoiocTH o6Qno<iKH c KOHHMecKOH HapysHOH noeqiXHocTfaio Tpy6bi. 

Tause HSBecrcH cnooo6 loroToancHMH jieHHcpoa. comacuo KoropoMy nocne c6opKw Tpy6bi c o6Qno»iKOM c 
HCKOTopbiM aasopoM no conp«raeML»cM nooepxHOCTHM. ncftHCp nonsepraiOT aBTxxJjpeTMpoBamno (cm.xem «e 
CTp.38) |3| T. c roiacnwecKOH Ae^opwaqHW Tpy6bi c ^eJ^Mo ycrpaHenw saaopa MCHmy Tpyfioft h o6QnoxiKOM, 
XX o;9ioBpeMeiiaoro ynpoMHeimR Tpy6bi. 

HcnocraTKOM nsaecTHoro cnoco6a naroTOBnenHn JicfoicpOB abjihctch to, mto npw CKpcnncHHM ncitocpOB 
noq>wcTBOM roiacnwecKoft ^p^pusufm .om<^. "3 Acranctt neftncpa (o6onotiKH mjim Tpy6bi), hc 
yiniTfaiBaxmsi McxaHHuecKwe cDoucTBa uerannoB. «rro hc iiosbqiwct o6ecae<iHTb KaMfiCTfieiniaro. 
6e33a3opHoro cKpennemiH Tpy6bi c o6ono«fKoft h, rbk cn^cTBixc, npHBpAHT k misROKcy Katfecray HSj^emm b 
u;enoM. 

Hanpnuep, xtpa. xEsroToaneiimf u euihi^qiob Hc^rnHbix nrraiiroBfaix Raoocos tia cKpenneRBbDc jieftnepoB, r^c 
Tpyfia BsronraanHBaeroi ro BbicoKQnenipoBaKHO& asoTnpyeMOM cranH. a o6QjiouKa lo HM3Koyrnq»ABCToft 
cranii, n3-3a BboneyKasaHHoro HenocraTKa a npoi^ooce aaoTmpoaaHMH ivunranpoa mo saaopa BbV^efUDorcn 
rasfai. npennrcTsyioaiHc HopManuiOMy nporeKaBiao cpoi^ooca aaoTHpoBaHun, b pcayjibxaxc hcto pe3Ko 
BOspacracT speMR asoTtipoBaHiifi m ctooKaercR Ka^iecTBo asoTupoeaiai^i noBepxHOcnf ufotsmppa h Racoca b 
mcjioM. 

3^a«iCH ioo6pcTeBivi hbjihctch pa3pa6oTKa Gnooo6a sraroroancHiOT jiefiHcpoa. o6ecnecoKaa]oixi^ 
Ka^iecTBeHHoe dessaaopuoe coe^HueBHe Tpy6bi c c6ono^KOii ii noBbaaeiiKe xcctkoctw nefiHepa. 

YKaaaHKbift TcxuxraecxRii pcayntrraT AOCTHraercR tcm. vro npa iraroToanaoiM jicfiaepa, BKjnouaioiAero 
lEsroToancBKe ppyx Ac^aneii Tpy6bi m o6anoMKii k c6opKic hx ppyr c Apyrou c oasopoM. cornacHo 
]ii3o6peTCHHX) nnacTSMecKOMy A^P^^^^P^BaHiao noABepraxyr a*^*'"** HsroTooneHHyio ii3 Mexajuia c 
ueRUUHM xxpeA«noM ynpyrocTM. 

PtsyjibTaxoM petneiiHR nocraaneiiHoil 3ana«af sibjirctcr to. vro npn bo3Acmctbmm na Acranb. 
HsrOToaneHHyio m ucrajuia c ueHbamM npcAcnou ynpyroc™ vepes hcc ubi BoswcHcxByeu na jierrojib c 
donbODiM npqnenoM ynpyrocmt. 

nocne CHRTHR HarpysRH b fijemnvi c MeHbaofM np^cjiOM ynpyrocTM ocraiOTCR ocraTOHHwe luiacnwccioic 
j^e^opusmyan, a A^raJib c Gojihonad npfCflfinau ynpyrocni npuuer caow nepaoHauanbUbie pashdepbi m 
6c33a30pH0 npwuuRCT K conpsiraeMofi noBcpxHOCTM ynpyrofi pptwrn. 

Ha ^wr, I if3o6pa»eH cnoco6 oocahikioui neuiiepa. a Koropou o6ono«iKa HaroroancHa wo Mcranjia c 
MCHbimiM Rp^enoM ynpyrocTii, a Tpy6a KsroroBncHa h3 ftdcranna c GonbuniM npg^enoM ynpyrocrff; na 
cnoco6 cocAHHeiam jieuHcpa, b KoropoM o6onoMKa HsroroancHa va Mcranjia c 6onbaiif>4 npq^cnou 
ynpyrocm. a Tpy6a uaroToaneHa na Mcramia c MeHbiuMM npg^enou ynpyrocTH. HciiHepa MaroraBimBaioT 
cncpyvnujoA o6pa30iu. 

nepooMatianbiio M3roTaDn»ioaJOT o6ano«iKy 1. flocnc 3aMepa oiiyTpcHHcro AMaA^erpa o6Qno«iKii I 
o6pa6aTbiBaiOT no Hapyxcuou noaepxnocnt Tpy6y 2, o6ecncmflBaR rapaKTMpoaaHHbiM 3a3op ucHLfiy 
conpfiraeMbiMH noocpxnocrnwii. Hocnc c6opKvr o6onomn I c Tpy6ofl 2 neiiHep nocrynacr iia oncpamno 
cKpcnneuHH. CKpcnnamc ocymecranHcrcn nocpcACTBOM AC^opuaoiKH oAiiod m3 oonpHracMMX AcrancA 
060J10W11 1 MJIM Tpy6bi 2. Xlc<{)opMaMM]o mokho npoaoAH^ "P*" noMOuq« bwcokmx ffflnneuvM irmakoctu. 
ra308. cnoco6oM kobrm. o6RaTKK. AOp"o^™^ aP^^^*** cnooo6oo. 

Ha ^ysr.l noKasau oamh M3 eo3uoi&Hbix Bapuairroo CKpenncimn jicfliicpa. a RoropoM o6QnouKa 1 



loroToanesa lo Mcrajina c MCHbomM npq^cnoM ynpyrocnm. a Tpy6a 2 to Mcranjia c GorrbanfM np^enoM 
ynpyrocTU. B npuag^euHOM cnyuae miacrtnecEou AcfopMai^oi noABepranr odonoHKy 1. ^nH 3topo iia 
MeranjiopeisymieM o6op>nooaHim« Hanpmiep. ropnsoirranbHo-pacTOHHOM craiiKe b Deprmoisuofi 6a6Ke 
mfffimm, no ocn CTaima ycroHaivmBaioT o6KaTHOu uiicTpyibieHT c /^c^opuMpyioauBiMM pomaiaMM 3. B 
CTe6enb cxanKa ycraHaariHDaiOT onpaBxy 4. Ha KorropoH nocpcftcreoM lom^a 5 saRpeiutniOT nt&Hcp. 

nocne HacTpofiKR AC^MKpyiomHX pqumkob 3 Ha paoKcep MCHbine HapyisHoro AuaMcrpa o6cinoMKH (pasMep 
no flp^ophiKpyiowpsu pomcKaM onpcn^^crcsi sKcnqiKMeHraixbHo. b saBHCKMocrsi or ^H^crpa ndmcpai^ 
Tomnfmbt ctchok o6ono«iiuf 1 n Tpy6bi 2 m Mcxaumecsux CBOfiera ueranna) pacKarHouy iiucTpyueHTy 
ooo6u;aK>T Bpaii^arenbHoe abhschhc V, a /icimepy nocrynaTcnbHoe S, BbtnomiHioT luiacTHMeciiyio 
Ac<^pKiaiiHK> o6ojio«iRM 1 H ynpyryx) A€<^opMaiQOo Tpy6u 2. 

B CBsaa c paanxmabuot uexaHiniecKHMsi CBOHCTBakm iierannoB odonoMKH I u Tpy6bi 2 b o6QnoMK« 
npoii3o()myT nnacTHMocioie Ae^pMauiKU. b peayjibraTe hcto HapysHbifi m BHyrpcHHiift ;^iaueTpbi 
yueHbtnarrcn, a b Tpy6e 2 npoiooiv^yr ynpyrne pfi^puaufm^ i^c nocnc CHjmm HarpysRK napauerpbi 
Tpy6u BOdBpaTHTCB B nepBOHauanfaHOC nonoKCHBc, npH aro&c npouso^er 6e33a3opHoe h sauccTBeEfHoe 
CKpenncHHC Jieiaiepa. 

Ha ^vsr. 2 ioo6paKeH o;^di h3 BOSUOiSHboc BapKairroB CKpcnncHsra jieiiHcpoB, a Korropou o6QnoiiKa 1 
loroTOBncHa its Meranna c 6Qm^aBa£ npemenou ynpyroem, a Tpy6a 2 U3 Meraana c MCHbinHM np^enoM 
ynpyrocTM. 

JleifHcp ycTaHaaraiBaiOT ua npoTfucHofi craHOR c ynopoM b npucnocoCjicHHe 6 oahhm io Topuea. B 
orecpcTsic Tpy6bi 2 bdo;^rt onpaBKy 7, na Bbixo;^ b Koxopyio BBopauHBaiOT pppn 8. J^opH no Hapy»HOMy 
/](HaMCTpy BbmoJiHeH ua pasMcp 6ojibmc pa3Mcpa BHyrpCHiicro ^piawcxpa Tp3r6bi 2. Bemraiua uaTJira Aopua 
8 B OTBepcTMM Tpy6t3i 2» EaK H B npe^b(;Qri]](^eu cny^ac, onpej^cjiHercH aKcnepHMeirranbHO. flpii BKJOOMeHisM 
onpaBKH 7 no^avm S npoioao/^frr luiacTSfuecayio j^e^puLonj/no Tpy6bi 2 u ynpyryio A^^opMau^no o6ono<<KM 1. 
npHBOAfln^fx k 6e33a3opHOMy n RaHecTBeHHOMy CKpeiuieiirao odonoMKH 1 c Tpy6o& 2, KaK h b npcAMAynicM 
cny^ae. 



Claims lOopuyjia n3o6pcTcnH5i|: 



Cnooo6 iraroToaneinin jietocpoo. eiaiioiiajomuM lororroanetaie Tpy6w m o6onoiaui. c6opKy mx ppyr c f\pyrohi 
nyreii ycranosKM Tpy6bi b o6oJiouKy c oaoopOM h nocnenyioa^ec nnacTHMecKoe /^e^pftaipoBaioie opHoU no 
GodpaHHbix ;icTancM. oTjnraajonvofCA tcm. wto Tpy6y h odonoxocy usroTaBiniBaiOT H3 McranJiOB c pa3KbfM 
npe^^cnoM ynpyrocni, a luiacrtraecsoii fffi^pi^BUfsu noAoqpraioT f\err9Jib, UTroToaricuiiyio h3 Mcra/uia c 
MCBboiKM npgt^cnoM ynpyrocm. 
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(54) LINER PRODUCTION METHOD 
(57) Abstract: 

Field: Plastic metal working and, in particular, metal working by the cold plastic 
deformation method. Substance of invention: Two parts — ^a tube and an enclosure — are 
made of materials with different limits of elasticity. These parts are assembled by 
inserting the pipe into the enclosure with a clearance. After their assembly the part made 
of a metal with a lower limit of elasticity is subjected to plastic deformation. 2 dwgs 
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Description: 

The invention relates to cold working of metals by the plastic deformation method and 
can, for instance, be used for the production of liners for oil-well sucker rod pump 
cylinders. 

A liner production method is known, which involves the insertion of a thin-walled tube 
into an enclosure so that there is a clearance between the outer surface of the tube and the 
inner surface of the enclosure (I). 

The drawback to this method is the existence of a clearance between the tube and the 
enclosure, which results in a lower rigidity of the liner, and in some cases, for instance, 
when liners are used in the manufacture of oil-well pump cylinders, this clearance 
considerably impairs the quality of the subsequent operation — ^the hardening of the inner 
surface of the cylinder by nitriding. 

Another liner production method is known, in which the outer surface of the tube and the 
inner surface of the enclosure are made conical (2). The drawback to this method is that it 
is hard to use. The difficulties associated with using this method are encountered at the 
stage of forming the mating surfaces since it is necessary to ensure the alignment of the 
conical inner surface of the enclosure and the conical outer surface of the tube. 

Still another liner production method is known, in which after the tube and the enclosure 
are assembled so that there is a clearance between the mating surfaces the liner is 
subjected to autofretting (ibid, p. 38) (3), i. e,, to plastic deformation, for the purpose of 
eliminating the clearance between the tube and the enclosure, and, at the same time, the 
tube is hardened. 

The drawback to this liner production method is that in joining the liner parts by 
subjecting one of them (the enclosure or the tube) to plastic deformation the mechanical 
properties of their metals are not taken into account, which makes it impossible to ensure 
high-quality tight joining of the tube and the enclosure and, in consequence, results in a 
lower product quality. 

For instance, when liners assembled from tubes made of high-alloy nitrided steel and 
enclosures made of low-alloy steel are used in the manufacture of oil-well sucker rod 
pump cylinders the gases emitted while nitriding the cylinders from the clearance 
between the tube and the enclosure due to the above drawback interfere with the normal 
course of the nitriding process with the result that the nitriding time is considerably 
increased and the quality of nitriding the surfaces of the cylinder and the pump as a whole 
is impaired. 

The object of the present invention is to proppse a liner production method ensuring 
high-quality tight joining of the tube and the enclosure and a high liner rigidity. 
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This object is achieved as follows. In the liner production process including the 
production of two parts — a tube and an enclosure — and their assembly with a certain 
clearance the part made of a metal with a lower limit of elasticity is subjected to plastic 
deformation. 

In deforming the part with a lower limit of elasticity, the deforming forces are transmitted 
through this part to the part with a higher limit of elasticity. 

When the loads acting on the part with a lower limit of elasticity are relieved it will retain 
residual plastic strains and the part with a higher limit of elasticity will acquire its 
original dimensions and will tightly bear against the mating surface of the other part. 

Fig. 1 illustrates a liner production process, in which the enclosure is made of a metal 
with a lower limit of elasticity and the tube is made of a metal with a higher limit of 
elasticity, and Fig. 2 illustrates a liner production process, in which the enclosure is made 
of a metal with a higher limit of elasticity and the tube is made of a metal with a lower 
limit of elasticity. Liners are manufactured as follows. 

Initially, the enclosure 1 is produced. After measuring the inner diameter of the liner 1, 
the outer surface of the tube 2 is machined to ensure a guaranteed clearance between the 
mating surfaces. After assembling the enclosure 1 and the tube 2, they are joined. This is 
done by deforming one of the mating parts — ^the enclosure 1 or the tube 2. Its 
deformation can be effected by using high-pressure fluids or gases or by forging, 
spinning, mandreling or other inethods. 

Fig. 1 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a lower limit of elasticity and the tube 2 is 
made of a metal with a higher limit of elasticity. In this case, it is the enclosure 1 which is 
subjected to plastic deformation. To this end, a spinning tool fitted with deforming rolls 3 
is mounted on a metal-cutting device, for instance, it is secured in the swivel woridiead of 
a horizontal boring machine. Mandrel 4 is secured in the machine spindle, and a liner is 
mounted on the mandrel and fixed thereto by means of pin S. 

After adjusting the deforming rolls 3 for a dimension smaller than the outer diameter of 
the enclosure (this is done experimentally according to the liner diameter, thickness of the 
walls of the enclosure 1 and the tube 2 and the mechanical properties of the metals used), 
the spinning tool is imparted a rotary motion V and the liner is imparted a translatory 
motion S with the result that plastic deformation of the ^closure 1 and elastic 
deformation of the tube 2 are effected. 

Due to differences in the mechanical properties of the metals, of which the enclosure 1 
and the tube 2 are made, plastic strains will develop in the enclosure, whereby its outer 
and inner diameters will be reduced and elastic strains will develop in the tube 2 and after 
the load is relieved the tube will acquire its original characteristics, the result being that 
high-quality tight joining of the Uner parts will be effected. 
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Fig, 2 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a higher limit of elasticity and the tube 2 is 
made of a metal with a lower limit of elasticity. 

The liner is mounted on a broaching machine so that one of the liner ends abuts against 
fixture 6. Mandrel 7 is inserted into the tube 2, and broach 8 is screwed into the end of 
the mandrel. The outer diameter of the broach is one size larger than the inner diameter of 
the tube 2. As in the above case, the interference fit of the broach 8 in the tube 2 is 
detemiined experimentally. When a feeding motion S is imparted to the mandrel 7, the 
tube 2 is subjected to plastic deformation and enclosure 1 is subjected to elastic 
deformation with the result that, as in the previous case, high-quality tight joining of the 
enclosure 1 and the tube 2 is effected. 
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Claim: 

A liner production method which consists in producing a tube and an enclosure, 
assembling them with a clearance and subsequently subjecting one of the assembled parts 
to plastic defomiation and wherein the tube and the enclosure are made of metals with 
different limits of elasticity and the part made of a metal with a lower limit of elasticity is 
subjected to plastic deformation. 
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Drawings: 



Fig.l 
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Fig. 2 
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